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A REPORT OF PROGRESS
30 I
By W. E. Hinds and Herbert Spencer
SUGARCANE COMPLETELY DESTROYED BY BORER WORK IN 1925
Plate I. Fig. 1, Nearly all tops down by end of September; Fig. 2, Close view of
stool completely killed; Fig. 3, View of same stool with leaves removed showing
stalks riddled by borers and dead in November. This is an extreme illustration
of borer damage possibilities in years of heavy infestation.
>
PREFACE
This Bulletin contains a report of progress in the in-
secticidal control of the sugarcane borer (Diatraea sac-
charalis cramhidoides Grote). This work started by the
Entomologist in September, 1925, when a borer infestation
of unprecedented severity was being experienced, has been
continued since as the principal investigation of the De-
partment of Entomology. The Assistant Entomologist has
given most of his time to this investigation. Special
acknowledgments are due to Messrs. B. A, Osterberger
and C. L. Stracener, Assistants in Entomology, for their
faithful efforts and to the large number of student assist-
ants who have participated in the field work and without
whom the mass of data accumulated could not possibly have
been secured.
Invaluable cooperation has been given also by a large
number of sugarcane planters, and especially by Messrs.
A. Wilbert's Sons & Co. of Plaquemine, La., who cooperated
in putting on the large-scale field dusting of cane which
was done in September and October, 1926 on several of
their plantations and in which they bore a large share of
the expense. The Huff Daland Dusters, Inc., are also due
our very grateful acknowledgments for their cooperation
in providing gratis the airplane and staff required in put-
ting on the 1925 dusting tests and for sharing very gener-
ously in bearing the application expense for making the
extensive experiments covering nearly 1300 acres of cane
in the fall of 1926. A number of manufacturers and job-
bers have also assisted greatly through their donation, or
special preparation of materials required in this work.
We thank all such cooperators.
DETERMINING RESULTS OF DUSTING FOR BORER CONTROL
Plate II. Fig. I, Cutting up corn or cane to determine borer population and mortality
from dusting; Fig. 2, Sodium silicofluoride dust accumulated at base of leaf where
most effective; Fig. 3, "Sheath burn" occurring commonly on loosened leaf
sheaths (not considered important); Figs. 4 and 5, "Leaf splotch burn" occurring
frequently on blades of mature leaves but very rarely seen on upper whorl leaves.
This is considered as being the most important type of leaf burn.
INSECTICIDAL CONTROL FOR SUGARCANE BORER
By Wi E„ Hinds, Entomologist, and Herbert Spencer, Asst. Entomologist.
Earlier Work
In 1902, H. A. Morgan, then Entomologist of the La.
Experiment Station published in Bulletin No. 70, Second
Series, the best known recommendations for borer control
which were considered practicable at that time. These
include no mention of any insecticidal tests, but advised
principally the cutting out of "dead hearts" and the burial
of unburned, infested remnants of cane.
In Bull. 746, U. S. D. A., by Holloway and Loftin,
1919, is found a report of a rather extensive test of the
possibility of controlling the borer by dusting the young
cane with arsenate of lead. This work was conducted in
1916 and 1917 and included from one to four applications
at a rate of about 2 lbs. per acre each. The conclusion from
this work at the end of the season, as stated on page 44,
was as follows: "No relationship between the poisoning
and borer infestation could be established, the treatment
evidently having no effect whatever."
Insecticidal Tests in 1925
Up to this time no effort at insecticidal control for the
cane borer had given encouraging results. The difficulty
of the borer control problem is perhaps indicated more
clearly by this fact than by any other single fact learned
during the thirty years that it has been studied in this
State. There are many very evident difficulties in the way
of applying insecticides to full-grown sugarcane and
especially in reaching and destroying the larger larvae
which are burrowing in the bases of the stalks of sugar-
cane, corn, sorghum or other food plants. These larvae
usually make their entrance into the stalks at a point
sheltered and protected by the leaf sheath. In the process
of their development from egg to adult the young larvae
feed for about the first week of their life within the shelter
6
of the leaf roll. The third stage larvae may feed here or
may burrow into the mid-rib of a leaf or may burrow into
the stalk usually near the growing point. The fourth and
fifth stage larvae move on lower down the stalk, as a rule,
but the only feeding which they do on the exterior of the
cane is for their own entrance and exit holes and the op-
portunity for killing them through any poison adhering
to the surface of the stalk is very slight indeed.
Early in the season it is possible to apply insecticide
materials, either dusts or sprays, to the young cane but
borer infestation is usually light in the cane at that time.
The borer attack becomes serious by the last of July or first
of August and at that time cane is usually at least six
feet in height and overlapping between the rows. It then
becomes very difficult, if not impossible, to use either
hand or ground machines for applying insecticides in such
fields.
First Airplane Dusting Work on Sugarcane
In spite of these difficulties it was felt in August, 1925,
that an effort should be made to destroy the borers in cane
by means; of calcium arsenate dust which had been used
very satisfactorily for a number of years in the control of
the boll weevil in cotton. Accordingly arrangements were
made for the location of the tests on Homestead Plantation,
across the Mississippi River from Baton Rouge, with the
Huff Daland Dusters furnishing the airplane for the work.
On the evening of September 4, 1925, 17 acres of cane were
dusted with 200 pounds of calcium arsenate. Four days
later a second application was made on one-half of this
area, using the same material and poundage. Careful
examination showed that calcium arsenate alone had prac-
tically no effect in killing cane borer larvae, either in the
tops or within the stalks.
On September 13 about 5 acres of cane at the Sugar
Experiment Station were treated with a mixture of cal-
cium arsenate to which 5% by weight of dextrine had been
added. The application was at the rate of 12 pounds per
acre. With this mixture nearly 20% of the borer larvae
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were killed but this percentage was too low to be con-
sidered satisfactory.
Also on September 13, and as a final application made
by the airplane before it left Baton Rouge, a sample lot
of 35 pounds of a commercial brand of sodium silicofluoride
was applied to about 2 acres of D-95 cane. Upon cutting
up a number of canes thus dusted, there were found in 10
canes: 6 larvae dead; 1 larva alive; 2 pupae alive and 2
empty skins. In the preceding work with calcium arsenate
it was found that the natural mortality among larvae more
than half-grown was less than 2%. Therefore, the finding
of a mortality apparently between 60% and 70% gave
unmistakable evidence of effectiveness on the part of the
poison used and constituted what we believe to be the first
really positive, favorable results from insecticide applica-
tions to sugarcane for borer control. This gave the clue
that has been followed since in our insecticidal work with
the borer. It appeared that there was some burning of
foliage in the area treated with silicofluoride and the ma-
terial as used was in a very poor condition for dusting.
It was so lumpy that it had to be worked through a screen
before it could be used at all. The cane quickly outgrew
the burning effect and so far as we could judge there was
no serious injury to the growth of the cane.
Hand Dusting Experiments With Sodium
Silicofluoride in 1925
As quickly as materials could be secured, further ex-
periments using hand dusters were instituted to compare
the effectiveness of several brands of commercial materials.
The results of these preliminary hand tests are shown in
Table No. 1.
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Check examinations, no dust— 10/9 D-74 1 26 3.7
This first hand dusting experiment was conducted on the
Sugar Experiment Station, fertilizer plats, making use of
the ends of the rows near the headlands. The dusts were
applied in the late afternoon by means of an American
Beauty Knapsack Duster. There was some slight leaf
burning with most of these dusts. These tests were too
limited" to be considered at all conclusive but did confirm
the previous results secured from the single application
made by the airplane.
A second series of examinations from these hand gun
applications was made at a later date to find whether the
killing effect still continued to eleven days after the dust
was applied. The results of these examinations are shown
in Table No. 2.
TABTE No 2 EFFECT OF SODIUM SILICOFLUORIDE MATERIALS 10 TOi
*
14 DAYS AFTER APPLICATION.





















































No rain fell at Baton Rouge from October 5 to 14 in-
clusive, but on the 15th, 16th and 17th there was a total
of 2.32 inches rainfall according to the U. S. Weather
Bureau Reports. It is quite apparent from the data sum-
marized in Tables No. 1 and No. 2 (see also Tables 18 and
19) that the maximum percentage of kill that may be
found at any one time upon cutting up stalks treated with
sodium silicofluoride will be found on about the fifth to
seventh days after the application is made. Beyond this
time the toxic effect appears to decrease. This result would
be expected for several reasons : first, because of the grad-
ual loss of poison from the plant due to the action of dews
and rains; second, because of new growth which occurs
during the interval
; third, because of the removal of dead
young stages from the leaves by winds and rains, and by
the decomposition and drying up of older stages within
their burrows so that they are not recognized in the course
of the examination. Table No. 2 should be considered only
as supplemental to the results shown in Table No. 1. No
mortality records taken in this way can ever be quite
complete and such records must necessarily be conservative
in their indications as to the actual total mortality occurring
in the field.
Observations as to the burning effects of these various
dusts showed that there was little difference between the
brands used in this series of tests. In the axils of some
of the leaves where the dust settled in largest quantity,
the tissues were reddened slightly and in some cases later
became brown and dried out. In no case did the injury
appear to be serious and the young tender sprout growth
at the base of the stools appeared to be entirely free from
leaf burn.
In another series of hand gun applications an effort was
made to determine whether the addition of hydrated lime
would reduce the burning effect on the foliage of cane.
These results are shown in Table No. 3.
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T\BLE No 3. BURNING EFFECTS OF SILICOFLUORIDE DUSTS ON CANE















Jungmann's Extra Light, 1/2
Hydrated lime, 1/2..
Calcium silicofluoride — -





















































The foregoing dusts were applied by means of a Root
hand duster and with a rather heavy application. It ap-
pears that with the straight commercial material there
was slight burning to cane and severe burning to corn
where no hydrated lime was used with sodium silicofluoride.
The addition of one-third or one-half by weight of hydrated
lime reduced the burning effect to a negligible amount on
corn and so that no burning whatever was noticeable on
cane of D-74 variety. These tests did not include applica-
tions to borer-infested plants to determine the effect of the
addition of lime upon the toxicity to borer larvae.
Dusting Tests in 1926
In order to carry further the investigation as to the
effects of repeated applications of silicofluoride materials
upon the foliage and the growth of cane, five series of dusts
were applied to four varieties of cane, including D-74,
D-95, Purple and Striped.
The sixth plat was left undusted for a check plat. The
dates when dust applications were made and the materials
used were as follows
:
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May 10, 11, 17, 20; June 2; August 7.
Series No. 1—Virginia-Carolina Chemical Co., "High
Grade" Sodium silicofluoride.
Series No. 2—Armour Fertilizer Co., Sodium silico-
fluoride.
Series No. 3—Victor Chemical Co., Calcium silicofluo-
ride.
Series No. 4—Jungmann's Extra Light Levosol (So-
dium silicofluoride).
Series No. 5—Jungmann's Light Levosol (Sodium sili-
cofluoride) with equal parts Hydrated lime.
Series No. 6—No dust, Check Plat.
At the time of the first application the cane was about 2
ft. high and growing rapidly. On the afternoon of May 10
there was a rainfall of 1.16 inches therefore the dusting
was repeated next day. Following the third application,
there was a rainfall of 1.44 inches on May 19, two days
after the dust was applied. During June the rainfall oc-
curred on 9 days amounted to a total of 4.06 inches.
Among the four varieties of cane tested, D-95 appeared
to be somewhat more susceptible to burning than the other
varieties. This appeared in the form of a slight "marginal
burn" on the edges of the younger leaves in Series No. 1,
No. 2 and No. 4. Series No. 3 and No. 5 were entirely free
from burn as was the undusted check. In all of these tests
the evidence of slight leaf burn soon disappeared with
the maturity of lower leaves. There was no checking of
growth apparent and at the end of the season it was im-
possible to distinguish the limits of the dusted areas
through any apparent difference in the growth of the cane.
Effects of Fluorine Dusts on Borer Larvae.
In the spring of 1926 borer infestation in cane appeared
to be light and there were not enough borers present to
justify dusting experiments on cane until the last of July.
However the infestation in corn was comparatively very
much heavier and was sufficient to permit the beginning
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of dusting tests by the first week in July, because the num-
ber of borer stages to be found in corn was so much greater
than that in cane all of the preliminary tests of dusts for
their effect upon the borer were made on corn. The ex-
periments and observations in Series No. 8 are given below
and apply to the second generation of borers.





















Sodium silicofluoride 7/6 7/9 37 89 43 67 Severe
Jungmann's Extra Lt.
66 SevereSodium silicofluoride 7/6 7/9 55 112 57
Cryolue Mixture 7/6 7/9 41 14 84 14.2 Very slight
Cryolite - 7/6 7/9 50 69 78 47 Very slight
Fluospar - 7/7 7/10 ' 42 33 71 31 Very slight
Aluminum fluoride 7/7 7/10 50 81 33 71 Moderate
Wiarda's Sodium
silicofluoride 7/7 7/10 48 37 43 46 Severe
Victor's Calcium
silicofluoride 7/7 7/12 43 10 64 13.5 None
Check—No dust 7/12 50 3 168 1.7 None
Of the foregoing materials all of the sodium silico-
fluorides were quite effective in killing cane borer larvae.
Aluminum fluoride also gave promising results.
In the next series of dusts, Series No. 9, the applica-
tions were also made to corn for the second generation of
borers. The first four dusts were applied on the morning
of July 13. Practically an inch of rain fell on the same
day. The balance of the dusts were applied on the follow-
ing day and no rain occurred from this time to the exam-
inations.
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with 10% Hydrated lime
Jungmann's Extra Light

































































Check—No dust 7/20 50 3 73 3.9 None
The results of this series of tests confirm closely those
obtained in Series No. 8. It appears that the addition of
10% of hydrated lime is advisable as it evidently decreases
the burning effect on foliage but does not decrease greatly
the killing effect on borer larvae. The addition of more
lime appears to decrease the toxicity to borers directly as
the lime is increased and does not further reduce the tend-
ency to burn foliage.
A still more extensive series of dust applications was
made during the following week under Series No. 10 and
is reported in the table following:
14








with 10% Hyd. lime.....
Jungmann's Extra Lt.
with 10% Sulphur
Cryolite — - —
Cryolite and 10% lime
Cryolite and 10% Sulphur
Jungmann's Light
Jungmann's Light
with 10% Hyd. lime
Jungmann's Light





Va.-Car. with 10% lime...
Va.-Car. with 10%
Sulphur






















































































































The results in borer control as well as in the degree of
foliage burning in the foregoing series are closely in accord
with those observed in preceding tests.
In dusting Series No. 11, an effort was made to learn
whether precipitated chalk (calcium carbonate) might be
preferable to hydrated lime (calcium hydroxide) as a
diluent with sodium silicofluoride to prevent the burning
of foliage. The applications were made to small plats of
D-95 and D-74 cane and also to corn. The dust was applied
rather heavily. The second night a thunder shower
occurred with a rainfall of about .30 inch. The dusts
used were the following:
A—Jungmann's Extra Light sodium silicofluoride,
alone.
15
B—Jungmann's Extra Light sodium silicofluoride, with
10% hydrated lime.
C—Jungmann's Extra Light sodium silicofluoride, with
10% precipitated chalk.
The foregoing dusts were applied on August 7, 1926.
Subsequent examinations showed no burning with any of
the dusts on cane. On corn, however, there was moderately
severe burning with all three dusts but slightly less where
the hydrated lime was used. These tests indicated again
that it is advisable to use a small amount, of hydrated lime
with sodium silicofluoride and also that this material is
apparently preferable to precipitated chalk, or calcium
carbonate, as a diluent.
Burning Effects on Foliage of Corn and Cane
In dusting Series No. 12, to test burning effects on
foliage of corn and D-74 cane, a number of new materials
were included and the summary of these tests follows: The
dusts were applied August 10 and examinations made
August 16.




Burning Effect on Foliage of
Materials Tested
Corn Cane
1 Jungmann's Extra Light Sod. silicofluoride...... - Moderate Very slight
2 Ambrusters Calcium fluoride _ None None
3 Magnesium silicofluoride with 50% wood dust Moderate Very slight
4 Magnesium fluoride - Slight None
5 Calcium fluoride • Very slight None
6 Barium silicofluoride , _ Slight Very slight
7 Calcium silicofluoride Moderate None
8 Magnesium silicofluoride with 50% wood dust Moderate None
9 Barium fluoride with 50% wood dust Slight None
10 Barium fluoride _ Moderate Severe
11 Calcium fluoride _ Slight None
12 Magnesium silicofluoride _ Severe Slight
13 Barium silicofluoride with 50% wood dust Moderate None
From the preceding tests it would appear that some of
the fluorides may be less toxic to foliage than their corres-
ponding fluosilicates. The wood dust used was prepared
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from Balsa wood, which is an exceedingly light material,
which would be chemically inert in either the dry condition
or in the presence of water. Its action was expected to
be principally as a light-weight diluent which might pro-
mote a better distribution of the active insecticidal mate-
rial. It did not appear to help much in this way. During
the period between the application of these dusts and the
examination for burning effect, rain fell on four days with
a total of more than 4 inches. None of these materials
appeared to be safer to foliage or superior in dusting qual-
ity to Jungmann's Extra Light sodium silicoflucride with
10% hydrated lime.
The results from the next two series of dusts, Series
No. 13 and No. 14, are combined in the following table for
the sake of brevity. The results of examinations made
three days apart on each dust are combined and averaged
to show the percentage of kill with each material.




















Jungmann's Extra Light 8/17 8/20, 23 26 20
1
27 42.5 l Moderate
Jungmann's Extra Light
with 10% lime 8/17 8/20, 23 33 15 25 37.5 Slight
Aluminum fluosilicate — 8/17 8/20, 23 24 18 34 34.6 Very slight
Barium fluosilicate _._ 8/17 8/20, 23 28 14 12 53.8 None
Barium fluoride — .. —
-
8/17 8/20, 23 28 12 11 52.1 Burned
Wiarda's Calcium
fluosilicate 8/17 8/20, 23 32 13 16 44.8 Very slight
Wiarda's Calcium
fluoride 8/17 8/20, 23 25 13 38 25.5 None
Ambruster's Calcium
fluoride _ - 8/17 8/20, 23 25 5 53 8.6 None
Magnesium fluosilicate—.. 8/17 8/20, 23 24 16 12 57.1 Slight
Magnesium fluoride . 8/17 8/20, 23 27 7 15 31.8 Slight
Check—No dust 8/23 25 5 42 10.6 None
1
Summary of Results of 1926 Hand Dusting Tests on
Corn, Comparison of Principal Materials Used,
With and Without Lime
In order to present clearly a brief comparison of the
principal dusts used in the preliminary hand dusting tests
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on corn at the Experiment Station in 1926, we have brought
tog-ether the figures from several of the foregoing tables
and grouped them by materials. This comparison shows
the basis for selecting the safest and most generally effec-
tive and satisfactory dust for use in much more extensive
field tests later in the season. This field application was
impossible with any existing type of hand or ground dust-
ing machine but because of previous extensive and satis-
factory experience in the use of airplanes in dusting cotton
for cotton boll weevil control, and in the initial small-scale
use of airplanes in dusting sugarcane in September, 1925,
arrangements were made for applying the most promising
insecticide material found in this preliminary work upon
a plantation scale later in the season by airplanes.

























Jungmann's Extra Light 7/6-
Levosol—Straight — 4 8/17 188 309 183 59.2 Generally severe
Jungmann's Extra Light 7/14-
with 10% Hyd. Lime..:.. 3 8/17 145 243 155 63.8 Generally slight
Jungmann's Extra Light
with 25% Hyd. Lime...... 1 7/14-16 50 95 55 57.9 Slight
Jungmann's Light
Levosol—Straight 2 7/15-28 114 96 58 60.4 Severe
Jungmann's Light
with 10% Hyd. Lime...... 1 7/23-29 49 54 21 38.8 Severe
Virginia -Carolina
"Standard"—Straight _. 3 7/6-27 102 206 138 67 Severe
Virginia- Carolina
with 10% Hyd. Lime... 1 7/23-28 59 61 38 61.9 Severe
Virginia - Carolina
with 25% Hyd. Lime 1 7/23-29 50 38 11 28.9 Moderate
Wiarda's Sodium Silico-
fluoride—Straight 1 7/7-10 48 80 37 46 Severe
18
SlLICOFLUORIDES AS INSECTICIDAL DUSTS
In the course of this work it soon became evident that
there exists a very large degree of variation in the qual-
ities, safety and insecticidal value of various brands of
materials which may all be purchased under the name of
"Sodium silicofluoride." First of all there is great varia-
tion in physical texture, in the fineness of particles and in
the dusting properties. The use of this material as an in-
secticide is a development of the past three or four years.
The principal market for the material has been for pur-
poses which did not desire a fine dust. Consequently the
manufacturers have produced, in most cases, a rather
coarsely crystalline type of material which flows freely like
fine sand but does not contain any large proportion of
material of such fine texture as to rise easily in a dust
cloud as the material is handled. It appears, therefore,
that the development of this material for insecticidal pur-
poses may involve very material changes in its physical
properties.
Field experiments indicated that there may be also a
great deal of difference in the chemical composition, or at
least in the toxic effects to plant foliage and to insect
stages, of different brands of sodium silicon
1
uoride mate-
rials. All of the nearly chemically pure, undiluted com-
mercial brands thus far tested have shown too high a de-
gree of burning of the foliage of corn and of sugarcane to
justify a recommendation for their general application,
although the killing of borer larvae by these undiluted
commercial materials may be somewhat higher than with
the same materials mixed with a proportion of some diluent
material.
Examination of the preceding records indicates quite
clearly that the addition of 10% by weight of hydrated
lime to these commercial materials usually results in a per-
ceptible decrease in their burning effect on the foliage of
corn and of sugarcane. This combination results also in a
slight decrease in the killing effect on borers. Increasing
the proportion of hydrated lime above 10% decreased the
borer kill more decidedly and did not seem to have a cor-
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responding effect in preventing the further burning of fol-
iage. Therefore our standard dust at present includes 10%
of hydrated lime.
The factor of cost is an important element in any such
insecticide material. Apparently a sodium silicofluoride
can be made much more cheaply than magnesium or other
silicofluoride, because the sodium salts (chloride) involved
in the reaction are much less expensive than corresponding
salts of magnesium, potassium or barium.
Disregarding the element of cost and seeking only to
find the material which can be used with greatest safety
and effectiveness, it is quite evident that much further in-
vestigation is deserved for barium and magnesium ma-
terials particularly. Among these materials also it appears
that the fluosilicates are safer to the foliage and also more
toxic to the insects than the corresponding fluorides.
It is worthy of note that the principle underlying the
action of silicofluoride materials, especially in a problem
like that of sugarcane borer control, is very different from
that underlying the action of calcium arsenate in boll
weevil control. With practically all of the arsenates, the
water soluble arsenic is reduced to a very small proportion.
In fact with high grade calcium arsenate there is usually
less than one-fourth of one per cent of water soluble
arsenic. Calcium arsenate kills because it is taken into
the stomach of the insect which is feeding on the poisoned
foliage and in the stomach is more or less dissolved by the
action of the stomach juices. Practically all of the original
application is ultimately washed off from the foliage by
dews and rains without ever having been brought into real
solution.
In contrast with this, sodium silicofluoride and most
other fluorine dusts, are soluble to a certain extent in water.
Naturally this solution gradually makes its way over the
surface of the leaf, and with plants like corn and cane,
much of it is conducted down the mid-rib channel of the
leaf to the stalk and washes over the stalk thoroughly on
its way to the ground. Upon evaporation there is a re-
deposit of the dissolved materials on the surface of the
20
leaf stalk. This is again dissolved and spread by succeed-
ing dews and rains and there may be a gradual increase in
the water soluble elements until they have been completely
removed from the plant. Apparently it requires more than
two weeks of time and more than three inches of rainfall
to accomplish complete removal of a sodium silicofluoride
application. Undoubtedly any such rainfall immediately
following an application will have some effect in decreas-
ing its efficiency but in some tests the records have shown
more than 50% of the borer larvae killed with certain
dusts even when a rainfall of 1.3 inches occurred within
two hours after the dust was applied. It seems fortunate
indeed in this work that so large a portion of the value of
a dust application may be secured in spite of frequent and
even heavy rainfall.
Water Solubility of Fluorine Dusts
An examination of various fluorine dusts made in the
State Chemical Laboratory through the cooperation of the
Chief Chemist, A. P. Kerr, and his Staff, gives us some
idea of the rate at which these materials are brought into
solution on the plants. In these examinations 5 grams
of the dust were placed in 95 c.c. of distilled water and
kept at 30 degrees Centigrade for 24 hours. At the end
of this time the amount of water soluble fluorides per 100
c.c. of solution was determined with the following results
:
TABLE No. 10. WATER SOLUBILITY OF SODIUM SILICOFLUORIDE DUSTS.
Total % Milligrams
Water Fluorine





Wiarda's "Light," with 37% Balsa wood
Jungmann's "Sample No. 315-22"
Jungmann's "Extra Light Levosol"
Jungmann's "Light"




















That a gradual solution of the water soluble portion
of the dust takes place in the field where sodium silico-
fluoride dusts are applied to plants is shown clearly by the
analyses of a few small samples of the liquid taken from
the leaf sheath of cane which had been dusted 24 hours
previously with some of these materials. No rain had
fallen meantime but a heavy dew had formed and run down
over the leaves and stalks. At many points the leaf sheath
fitted tightly enough to retain a small quantity of water
and from such points the water was collected with pipettes
and later analyzed with the following results
:
Sample No. 1, Virginia-Carolina dust, solution contained
0.98 grams sodium silicofluoride per 100 c.c.
Sample No. 2, Jungmann's "Extra Light," solution con-
tained 0.084 grams sodium silicofluoride per 100 c.c.
1
Sample No. 3, Jungmann's "Light," solution contained
0.05 grams sodium silicofluoride per 100 c.c.
The foregoing analyses indicate clearly that small
amounts of the material are dissolved in dew which runs
down the leaf and collects in the axil where it remains for
a short time at least and may become more concentrated
and toxic as small - fractions are added. tvi&rfT
How Silicofluoride Solutions Kill Borers ...
It is generally accepted as a fact that silicofluoride solu-
tions act both as stomach and as contact poisons but so far
as we are aware no detailed experiments have been recorded
to show which effect is of principal importance. The fol-
lowing, tests were undertaken to secure some information
along this line. ' They are not considered at all as being of a
final nature but rather of value only as indicating some
general effects which may happen where silicofluoride dusts
are applied for sugarcane borer control. It is doubtless
true that the effect on the insect species may vary widely
with different insects concerned. With the sugarcane borer
there are usually five rather distinct stages or sizes in
larval growth. The young larvae including the first and
second and frequently the first part of the third stage or
22
"instar" feed within the leaf roll and on the surface of the
very tender leaf growth. It would appear to be practically
impossible in field operations to force poison to a point
where it would be dissolved and spread through the leaf
roll so as to destroy a large proportion of first stage larvae.
Larvae in this stage are largely responsible for making the
"pin hole" perforations in the leaves which are the most
striking sign of cane borer work on either corn or cane.
After reaching the third stage, the larvae adopt the bur-
rowing habit and from that time on do practicaHy all of
their feeding within the protection of such burrows.
The records which we have made regarding the effects
of silicofluoride solutions on borer larvae were designed
primarily to see whether there existed a distinct contact
killing effect and to determine whether this might be an
important factor in the total mortality secured from field
applications of dusts. We would expect varying effects
from varying degrees of concentration of solutions and
from varying periods of exposure thereto. Undoubtedly
also there may be a difference in the reaction of the insect
according to its size or stage of development, and also ac-
cording to whether it has just molted or is just about to
molt. There is a distinct diminution in feeding activity
before each molt occurs and if contact effects are expe-
rienced we would expect them to be greatest immediately
after a molt. Naturally also temperature conditions have
much to do with the physiological activity of the insect in
any stage.
These tests were conducted in the Laboratory during
the period from November 30 to December 13, 1926. The
room was steam heated and during the day temperatures of
from 72 to 78 degrees F. occurred. The temperature at night
was very much lower but never as low as outside tempera-
ture. In the late fall there is a distinct tendency among
the larvae more than two-thirds grown to form a protective
cell within which to pass the winter and feeding practically
ceases. The significant details from the observations on



















































£ No. 11. CONTACT POISON EFFECTS OF SILICOFLUORIDE SOLUTIONS,
BATON ROUGE, LA.—NOVEMBER 30 TO DECEMBER 13, 1926.
Nature of
Treatment
Remarks on Effects of
Treatment
Tests with Saturated Solution of Wiarda's "Heavy'
ubmerged -
ubmerged - _






Alive on fresh food for 10 days.
Alive on fresh food for 13 days.
Alive after 2 days.
Tests with Saturated Solution of Virginia-Carolina "Standard"
ubmerged
ood wet, then dried





ood wet, then dried...
rawled on moist glass.,
vet head only
heck: Submerged; pure water.....
ubmerged
v^et tail end only
ifested joint wet then blotted
ubmerged ,
/et tail end only -
loated, head submerged
>ne drop at bottom of burrow
Absorbed after l/2 min
Vet in burrow, 4 drops
lotton plug only wet, left in vial
!otton plug only wet, left in vial
drops in bottom of vial only
drops in bottom of vial only










Drops on grass in mouth of
burrow
'loated on side, head up 7 min.
down 8 min
Vet tail end only
"loated and submerged
)ne drop behind larva in bur-
row, head down ....
"loated, not submerged
. Drops at burrow opening...
! Drops on larva in burrow
submerged
> Drops ran over burrow opening
Dne drop on edge of leaf roll.
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2/2
Died in V/i hours, no feeding.
Died in 2 hours, no feeding.
Died in 4 hours, slight feeding.
Died in 1 hour, slight feeding on fresh food.
Died in 30 minutes, no feeding.
Died in 75 minutes, no feeding.
Crawled out of solution, died in 50 minutes.
Died in 40 minutes, no feeding.
Died in 4 hours, no feeding.
Died in 4 hours, no feeding.
Alive, normal, after 4 days.
Alive, normal, after 3 days.
Terminal prolegs contracted convulsively, re-
covered and fed normally 4 days.
Ceased feeding and formed cell—uninjured.
Formed cell without feeding, alive after 3 days.
Alive, normal, after 4 days.
Dried on blotter. Alive, normal, after 3 days.
Alive, normal, after 4 days.
Died without further feeding in 2 days.
Alive, normal, after 4 days.
Alive, normal, after 4 days.
Died in 1 day, probably drank of solution.
Alive, normal, after 4 days.
Alive, normal, after 4 days.
Both died within 3 days.
Died in 1 day, no feeding. \
Alive and feeding after 3 days.
Alive and feeding after 3 days.
Alive, normal, after 4 days.
Alive, normal, after 4 days.
Died in 19 hours.
Alive, feeding after 3 days.
Alive, normal, after 4 days.
Died in 2 days, no feeding.
Alive, normal, after 5 days.
Died within 2 days, no feeding.
A.live, normal, feeding after 4 days.
Died within 2 days; exudate at mouth.
Alive, normal, after 4 days.
Died within 2 days.
Died within 2 clays, no feeding.






























Floated and crawled out _..
2 Drops on body, in burrow
Wet head only -
4 Drops at lower end of cane
joint -
Wet tail end only
One drop held against body by
brush _ _
2 Drops in burrow
Submerged _ _
Wet leaf roll slightly
(
Wet leaf roll slightly
Submerged _ _.. .
Stalk section submerged








Alive, normal, after 3 days.
Alive, normal, after 3 days.
Alive, normal, after 4 days.
Alive, escaped after 3 days.
Alive after 1 day, but dead in vial after 3 da.
Died after 4 days, without feeding.
Alive, normal, after 3 days.-
Alive, normal, after 3 days.
Alive, feeding after 2 days.
Alive, normal, after 6 days.
Alive, normal, after 2 days, died in 4 days-
no molt.
Died within 2 days ; exudate at mouth.
Died in 2 days, no feeding, larva untreated.
Died within one day, no feeding.
With reference to these observations it appears that
where the borer larvae are killed through a poisonous dose
taken into their stomachs there appears frequently at least
"a distinct exudate from the mouth. In many cases where
the solution did not appear to reach the mouth at all but
came in contact only .with the posterior portion of the body,
there was clearly evident a convulsive movement of the
prolegs which gave assurance of a distinct and probably
severe irritation. This might extend to paralysis and the
ultimate death of the larva or in mild cases there might be
a complete recovery with subsequent normal development
of the larva. In many cases half-grown larvae died within
a few hours without feeding when they were placed on
sections of cane which had been submerged in the solution
and then allowed to become air-dry before the larvae were
placed thereon. It seems quite certain that there is a dis-
tinct contact killing effect with sugarcane borer larvae
where sodium silicofluoride applications are made, and
there is no doubt whatever as to the effect as a stomach
poison whether the larva imbibes the poison solution or
feeds upon tissue upon which solution has dried. There is
also distinct evidence of a difference in toxicity to the borer
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between the solutions from various brands of sodium silico-
fluoride materials.
Effect of Silicofluoride Dusts on Hatching of
Eggs and Emergence of Parasites
A series of tests to determine the effect of silicofluoride
dust upon the hatching of borer eggs was conducted in the
Laboratory. A large number - of sections of cane leaves
bearing egg masses were fastened to a sheet of cardboard
and heavily dusted with sodium silicofluoride dust. They
were then kept under observation indoors where no dew
formed. The eggs appeared to hatch entirely normally.
The young larvae crawled only a short distance from their
eggs, however, before the effect of the sodium silicofluoride
dust became apparent. In one test 20 larvae hatching from
a batch of eggs placed in the middle of a large sheet of
glass and all dusted moderately heavy, all died within a
radius of but little more than a foot from the point of
hatching. Full-grown larvae, also placed at the center of a
large sheet of glass which had been dusted, died within an
hour from crawling less than a foot on dry dusted glass.
Observations made in the field also indicate that the
applications of silicofluoride dust do not prevent the hatch-
ing of eggs of the cane borer.
To test the effect of silicofluoride upon the egg parasite,
Trichogramma minutum, batches of parasitized eggs were
immersed half way in a saturated solution of sodium silico-
fluoride (Wiarda's "Heavy") for from 1 to 5 minutes and
then allowed to dry in the air. In all of these tests the
parasites appeared to emerge normally and as though un-
injured by the treatment. Some parasites were found dead
unemerged but no evidence has yet been obtained to show
that this mortality was not entirely natural or that it was
not as great in untreated eggs as among those which had
been treated. Here again field observations appear to con-
firm those made in the Laboratory and indicate that the
dusting treatment for sugarcane fields will not interfere
with the normal development and activity of the egg para-
sites. If further observations confirm the accuracy of this
conclusion, it would appear that dust applications through
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the killing of larvae and a reduction in the number of eggs
that may be deposited in succeeding generations should
actually result in a higher percentage of parasitism where
the dusting is practiced.
Airplane Dusting Work of 1926
On account of the comparatively light borer infestation
existing in cane up to the latter part of August, 1926, when
on the average less than 10% of the cane stalks showed a
borer burrow, all definite plans for extensive field work had
to wait until very late in the season. The severe tropical
storm of August 25, 1926, injured the cane severely but
also had the effect of destroying large numbers of borer
moths which happened then to be active and also destroyed
practically all of the eggs and of the larvae less than half
grown that occurred in the fields at the time of the storm.
The larger larvae and pupae in the bases of the stalks were
practically uninjured by the storm and moths were emerg-
ing the next night. By the second night eggs were being
laid and the multiplication of borers from this time on
became more rapid. However it was the last of September
before conditions in the field were considered as justifying
field applications of sodium silicofluoride.
Arrangements were then completed for cooperative ex-
perimental work whereby the grower bore the cost for
poison used and the expense for its application was divided
between the Experiment Station and the Huff Daland Dust-
ers, Inc., who did the work. The application expense for
such experimental work must necessarily be much higher
than would be expected with ordinary commercial dusting
operations after the experimental work has been completed.
The fairest basis for pay in such work was thought to be
at an agreed rate per minute for the time that the plane was
actually flying. Such experimental work is likely to involve
a large number of flights, many of which will carry only a
small amount of poison and applications must be made to
test the poundage or application rate per acre required to
secure the most satisfactory control of the insect and in
such work a plane and its staff is not likely to be kept in
full time operation.
AIRPLANE OPERATIONS IN DUSTING SUGARCANE FOR BORER CONTROL
Plate III. Fig. 1, Loading airplane with poison at landing field; Figs. 2, 3 and 4,
Three views of airplane in operation dusting sugarcane with sodium silico-
fluoride. Note height of plane and settling of dust cloud.
CONTROL AND DISTRIBUTION OF DUST DISTRIBUTED BY AIRPLANES
Plate IV. Fig. 1, Airplane begins dusting at crossroad; Fig. 2, Dust placed accurately
in corner of cut beside cabins; Fig. 3, Dust swaths overlap when placed about 100
feet apart; Fig. 4, Plane starting "zoom" at end of rows.
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The airplane work in 1926 was located on the grounds
of the Louisiana Sugar Experiment Station at Baton Rouge
and on selected parts of six plantations belonging to A.
Wilbert's Sons & Company at Plaquemine, Louisiana. The
distance between the two locations was less than fifteen
miles for the airplane and but little more by road. Thus the
work could be handled conveniently from Baton Rouge as
a center.
Determination of Poundage Per Acre Required
for Borer Control
The first of these tests was applied on the morning of
September 25 to cane at the Louisiana Experiment Station.
As soon as possible after each application infested stalks
were examined by cutting them up carefully to find the
borer larvae living or dead and to determine the percentage
killed by the application. In this work the time allowed
before the examinations were made was much less than
would ordinarily be given and the percentages of kill
recorded are naturally very much less than would have
occurred with a longer interval before the examination.
However with the pressure for quick results it was con-
sidered that an interval of two or three days would give
a fair indication as to whether the rate of application given
was satisfactory. The principal results are shown in the
following table:
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TABLE No. 12. TESTS TO DETERMINE POUNDAGE REQUIRED FOR BORER
















Test No. 18 Applied 9/25 at Experiment Station on 16 Acres, Without Dew.
5 9/27 113 47 5 9.6 None Dosage too light.































Too soon to get real kill.
Better "kill" by 2nd day.
Better "kill" by 3rd day.
Still "killing" 9th day.
Still "killing" 16th day.
















Moderate Not very satisfactory.
Test No. 21 Applied 10/1 at Plaquemine on 300 Acres, Without Dew. Rain fell















An examination of the Table indicates that only in Test
No. 19 was the borer kill comparable with that obtained
usually with standard dust material in hand gun applica-
tions as shown in Table No. 9 on page — . This shows
what may be considered as a fairly satisfactory degree of
mortality and indicates that an application of approxi-
mately 18, or more, pounds per acre is necessary in airplane
applications. In such applications the dust is distributed
quite evenly throughout the field and is not concentrated at
the throat of the plant as is the case with hand gun applica-
tions. Therefore the amount of dust required is decidedly
greater with airplanes to secure the degree of control ob-
tained in hand gun work on corn. From these experiments
a dosage of from 18 to 20 pounds per acre was determined
upon as a standard application of sodium silicofluoride dust
to cane by the airplanes used in 1926.
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Is Dusting with Sodium Silicofluoride Safe
for Sugarcane Eyes?
Among all of the extensive applications of dust made
to cane in 1925 and 1926, and in course of which all varie-
ties of cane grown at the Louisiana Experiment Station
were dusted, the most severe burning was experienced dur-
ing the early applications at Baton Rouge when a dosage
of 18 pounds of Jungmann's Extra Light Levosol was ap-
plied without any mixture with hydrated lime. It happened
that this application was made at about 5:30 P. M. on
September 27. The plants were entirely dry and conditions
were excellent for dust distribution. A swath width of
about 75 feet was used. The following morning, and each
morning for a week thereafter, heavy fogs occurred and
hung over the cane fields until about 8:30 A. M. It is
certain that the chemical burn on sugarcane foliage was
heavier on the plats at Baton Rouge than was experienced
at Plaquemine with the same dust material applied at
practically the same rate and on the same date. At Plaque-
mine the burning was negligible in all cases, even without
the addition of lime.
At Baton Rouge there was a very evident difference in
susceptibility to chemical burning in different varieties.
The most seriously burned varieties were P. 0. J. 228, and
979. The latter variety particularly suffered so severely
that it was checked in growth and the upper joints were
shortened thereby. Because of its evident tenderness,
which was indicated first by severage breakage during the
tropical storm of August 25, 1926 and again by the suscep-
tibility to burning, this variety was selected for examination
on a more extensive scale than any other to see whether
the burning really injured the eyes to a serious extent. All
previous examinations on native canes, P. 0. J. 234, etc.,
had shown no chemical injury whatever to the eyes of
dusted cane. The results on the two most severely burned
varieties are shown in Table No. 13.
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TABLE No. 13. EXAMINATIONS FOR INJURY TO EYES IN DUSTED CANE
DUSTED SEPTEMBER 27, 1926, AT BATON ROUGE WITH 18 POUNDS
PER ACRE OF JUNGMANN'S EXTRA LIGHT LEVOSOL,















No. % No. %
P. 0. J. 228













The foregoing records, together with the general obser-
vations made during two seasons, show clearly that the
eyes of cane are reasonably safe from danger of injury
by chemical burn so far as Jungmann's Extra Light Levo-
sol is concerned, even without the use of lime which in
small percentage serves to decrease the tendency to burn.
None of the many other materials tested has thus far
shown injury to the eyes but the most caustic of these
materials have not been tested as yet upon the two most
tender varieties of cane examined in Table No. 13. Such
generally less desirable materials can be left out of the
account, however, as we would not think of recommending
them for general public use. The "standard treatment"
tfor cane is entirely safe for the eyes.
The records show clearly that the damage being done
by borers to the eyes of cane as shown in Table No. 13
was from two to ten times as great as that caused by chem-
ical burn. This borer damage appeared to be checked
decidedly by the treatment and there can be no question
that, so far as planting cane was concerned, even these
most tender varieties were decidedly benefited by the dust
treatment in spite of the fact that their top growth was
checked somewhat by the burning effect on the foliage.
Borer Mortality Resulting from Varying Poundage
of "Standard Dust"
On October 7, 1926 at Plaquemine a series of applica-
tions was made under as nearly uniform conditions as
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possible to test the control obtained from applications of
Jungmann's Extra Light Levosol with 10% lime (which
had been adopted as our "Standard Dust" for 1926 field
work) at rates of 5, 10, 15 and 20 pounds per acre. A
total area of 26 acres was included in the four plats thus
treated. The dust was applied between 5:00 and 5:3G
p. m. when the plants were dry and the air drift was light.
These conditions favored an even distribution of the dust.
See Table No. 14 for results.
TABLE No. 14. BORER MORTALITY FROM VARYING POUNDAGE APPLI-
CATIONS OF "STANDARD DUST" JUNGMANN'S EXTRA LIGHT
LEVOSOL WITH 10% HYDRATED LIME. PLAQUEMINE, LA.
























































Totals 225 71 43 37.7 Average dead'




















Totals 230 51 98 65.8 Average dead
As a matter of fact these tests show a fairly consistent
increase in borer mortality in proportion to the amount
of dust applied. The kill with the 20 pound application was
consistently higher and generally more satisfactory than
with the lighter applications. This treatment showed ap-
proximately the same percentage of kill as occurred repeat-
edly with the best dusts in applications to borer-infested
corn.
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The burning of foliage was in all cases so slight that
it would not likely be noticable at all to the grower. It
appeared as a slight "edge burn" on the leaves with some-
times a small discolored area at the base of the leaf. The
general color of foliage on the dusted plats could not be
distinguished from that on undusted plats of the same
variety of cane.
The conclusion drawn from these, and other tests bear-
ing on this matter of dosage, was that our "standard dust"
for field work with Jungmann's Extra Light Levosol should
include 10% of hydrated lime to reduce leaf burning to a
minimum and that an application of from 18 to 20 pounds
per acre should be given. With such applications it was
reasonable to expect the destruction of more than two-
thirds of the borer larvae on or in the dusted cane.
Borer Mortality in Tops vs. Butts in Dusted Cane
Many preceding examinations in both corn and cane
had indicated that borer larvae were killed fairly uniformly
in tops and in butts but these records were based upon hand
gun dusting and the distribution of the dust over the stalk
could not be made as uniform as it is in airplane dusting
work. Therefore an extensive series of examinations was
made on cane dusted at Plaquemine from October 13 to 19,
1926. Sample lots of infested stalks cut at widely scat-
tered points so as to secure a fair average of the dust appli-
cation were examined from 5 to 11 days after the comple-
tion of the dusting. As a rule 100 stalks were examined
each day for each dust and work on five plantations was
tested in this way.
The dust applied consisted of Jungmann's "Extra
Light" Levosol with 10% Hydrated Lime and a standard
application of approximately 20 pounds per acre was given
in each case. The stalks cut on these various plantations
at Plaquemine were loaded in a truck and hauled about
sixteen miles to the University at Baton Rouge where the
examinations were made by student field assistants. It
seems certain that in the course of this handling and haul-
ing many of the dead younger borer stages particularly
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would inevitably have been jarred loose from the top leaves
and have been lost, while practically all of the living stages
would remain attached to the tops or protected entirely
within the butt portions of stalks. In some cases the rec-
ords were made on the entire stalks without distinguishing
between tops and butts.
During the course of these tests no rains occurred and
the entire effect in dissolving dusts and spreading the sol-
ution over the stalks may be attributed to dews.
The principal data from these examinations are shown
in Table No. 15.
TABLE No 15. BORER MORTALITY IN TOPS VS. BUTTS OF DUSTED CANE
PLAQUEMINE, LA—OCTOBER 13 TO 29, 1926.
Larv a 1 Stages












5 50 11 4 26.6
5 100 25 23 47.9
4 100 47 17 26.5
5 100 55 36 39.5
6 100 42 "Is"
~
51.7 11 2 15. 53 47 47.
n 100 28 29 50.8 12 5 29.4 40 34 45.9
3 100 57 28 33.
4 100 101 43 30.
5 100 92 31 25.2
6 100 39 26 40. 9 2 18.1 48 28 36.8
4 100 11
13
9 45. 37 8 17.8 48 17 26.1
11 100 10 43.5 71 41 36.6 84 51 37.7
6 100 7 5 41.6 14 4 22.2 21 9 30.
8 100 9 7 43.7 15 7 31.8 24 14 36.8
Totals 1350 149 131 46.8 169 29. 706 382 35.1
(*Number of days intervening between dust application and examinations.)
From the foregoing figures it appears that the average
percentage of kill among borer stages in the tops of the
stalks was considerably higher than among the larger
stages burrowing in the butts of the stalks. This was the
condition occurring without rains following the applica-
tion of our "standard dust," including lime.
For comparison with these records without rains,
another series shows the results from smaller scale appli-
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cations of three brands of commercial sodium silicofluoride
used without lime. The burning effect on foliage in this
series was considerably greater than in the preceding
series. The applications were made on October 20 and
the examinations followed in from 5 to 8 days. The tex-
ture of the materials varied so greatly that the poundage
could not be adjusted uniformly on these small applica-
tions but ranged from 15 to 20 pounds per acre. The
three brands tested in this series were supplied by Mr.
Aubrey Bartlett, New Orleans and by The Grasselli Chem-
ical Company and The Virginia-Carolina Chemical Com-
pany, and the records for each brand are given in this
order.
With this series of tests light showers followed the
applications with a total rainfall of more than one inch.
TABLE No. 16. BORER MORTALITY IN TOPS VS. BUTTS OP CANE DUSTED
WITH THREE BRANDS OF COMMERCIAL SODIUM SILICOFLUORIDE,
; WITHOUT LIME, j PLAQUEMINE, LA.—OCTOBER 20
?TO 28, 1926.
Larval Stages
















33.3 32 13 28.8
8





61.4 33 25 43.1 55 60 52.1
(Grasselli's Sodium Silicofluoride)
5 100 5
' 8 61.5 19 30 61.2 24 38 61.2
7 100 16 10 38.4 32 12 27.2 48
22 31.4
Totals 200 , 21 18 46.1
1
51 42 45.1 72 60 45.3
(Virginia-Carolina's Sodium Silicofluoride)
6 100 a 6
1
28.5 17 4 19. 32 10 23.8
8 100 14 13 48.1 10 2 16.6 24 15 38.4
Totals 200 29 19 39.6 27 6 18.1 30.8
1
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Taking an average of the results from these three dusts
we would find 50% of the larvae dead in the tops, 42% in
the butts and 44.2% average for the entire stalks. These
figures are about 9% higher than the average secured as
shown in Table No. 15. The principal part of this differ-
ence comes in the higher percentage of killing found in
the butts of the stalks reported in Table No. 16. Undoubt-
edly part of this greater toxicity was due to the use of
undiluted commercial materials containing no lime, and it
is quite possible also that part of the increase shown in
this second series was due to the occurrence of showers
which helped to dissolve the materials and spread them
more fully.
Influence of Dusting Upon Percentage of Joints
Bored in Dusted vs. Undusted P. 0. J. Varieties
at Sugar Experiment Station, Baton Rouge
In these tests an application of 18 pounds per acre of
Jungmann's "Extra Light" Levosol without Lime was
given on the evening of September 27 when there was no
dew on the plants. The examination period ranged from
November 17 to 26. During this interval there was time
for the next generation of borers to develop and enter the
lower joints of the cane. The canes as examined repre-
sented the matured portion which would be cut for the
mill or used in planting. The figures showing the number
of joints bored show the accumulation of borer burrows
throughout the season. There is plainly a difference in
the degree of infestation in different varieties. Unfor-
tunately it was not possible to have an undusted check
area of each variety and only P. 0. J. 234 could be exam-
ined as an undusted check area. The number of stalks exam-
ined in this check is small but the comparison may give a
fair indication as to whether the application Of dust
decreased perceptibly the percentage of stalks showing
borer burrows and the percentage of joints infested by
borers.
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TABLE No. 17. INFLUENCE OF ONE DUST APPLICATION UPON BORER
INFESTATION IN P. O. J. VARIETIES. SUGAR EXPERIMENT
STATION, BATON ROUGE, LA.
P. O. J. No. Canes % of Canes Total No.
Total
Joints % Joints
Variety Examined Bored Joints Bored
Bored
213 100 56. 1319 108 8.1
36 100 47. 1561 73 3.3
826 200 65. 2660 255 9.5
2379 100 47. 1152 99 8.5
979 200 62. 2039 241 11.3
2379 200 84. 2531 377 15.
1228 199 80.5 3398 408 12.3
Totals 1099 61.6 14660 1561 10.8
P. O. J. 234 Undusted. (Not considered as ain adequate check.)
234.. 100 83. 1312 213 16.2
On account of their value for seed, no P. 0. J. canes
could be destroyed by cutting them up for the complete
examinations which were made with native canes.
Time Required to Reach the Peak of Mortality
During the course of this work examinations were made
all the way from 1 to 16 days after the dust was applied
to determine the percentage of larvae found dead at that
time. Naturally the mortality must accumulate and in-
crease steadily for several days before it reaches the "peak"
point. Thereafter the mortality percentage is likely to
decline rather gradually but continuously until the toxicity
ceases, as it must ultimately cease through the dilution of
solutions, the removal of poison from the plant a/id the
formation of new growth in the tops.
In poisoning work it is desirable, of course, to kill the
borers while they are yet young and feeding in the leaf
roll and thus prevent the later formation of a burrow into
the stalk which becomes a permanent injury. The feeding
work on the leaves probably has no appreciable effect upon
the growth of the cane or the formation of sugar until
after the larvae had reached the third stage in their
growth. They may then burrow into the mid-ribs of the
39
leaves and as a result many of the leaves will break down
at these weakened points. From the third stage on the
burrowing into the stalk becomes their regular habit and
this is, of course, a permanent type of injury which will
reduce tonnage and sucrose directly. Therefore the killing
of larvae in the first and second stages is highly important
in preventing damage to cane.
There is very little natural mortality among the borers
after they reach the fourth and fifth stages. The killing
of these larvae in their burrows checks further damage by
them but even more important than this it decreases
directly the number of adults to issue from that genera-
tion and to multiply injury during succeeding generations.
It is of interest therefore to study rather in detail the
percentage of mortality occurring in each stage of larval
growth as well as the average among all stages for each
day following the dust application. This information is
presented in Table No. 18.
TABLE No. 18. PEAK OF MORTALITY FOLLOWING DUST APPLICATIONS, OCTOBER, 1926.
DUSTS USED INCLUDED JUNGMANN'S "EXTRA LIGHT" ALONE AND WITH 10%
HYDRATED LIME, ALSO BARTLETT'S, GRASSELLI'S AND VIRGINIA-CAROLINA
MATERIALS. RECORDS TAKEN FROM FORTY-FOUR APPLICATIONS ON
SEVEN PLANTATIONS, BATON ROUGE AND PLAQUEMINE.































































































































Totals 47 68. 100 58. 109 32.1 yo































































































































































































































































































































































65 69.2 72 44.4 62 29. 151 20.5 423 43.7
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TABLE No. 18.—CONTINUED.

























H H H H H
7 15 6 ICO. 6 33.3 14 35.7 19 21. 25 20. 70 31.4
8 10 8 50. 3 33.3 12 16.7 9 11.1 20 20. 52 23.
12 3 100. 5 40. 5 80. 6 33.3 20 20. 39 38.4
15 18 100. 1 1C0. 17 70.5 13 61.5 21 38. 70 67.1
20 6 100. 3 ICO. 6 33.3 5 20. 18 11.1 38 36.8
Totals 35 88.5 12 58.3 40 50. 33 36.3 79 22.7 199 44.2
9 11 18 66.7 14 42.8 46 13. 31 16.1 107 9.3 216 18.
18 16 75. 0 0. 1 0. 0 0. 9 22.2 26 53.8
Totals 34 70.5 14 42.8 47 12.7 31 16.1 116 10.3 242 21.9-
20 3 0. 15 33.3 12 50. 23 4.3 90 3.3 143 10.5
11 20 23 60.8 6 66.7 14 42.8 8 37.5 23 30.4 74 45.9
20 3 100. 6 100. 17 52.9 36 33.3 73 28.7 135 37.7
Totals 26 . 65.3 12 83.3 31 48.3 44 34. 96 29.2 209 40.5
16 18 18 33.3 1 0. 9 11.1 19 21. 23 4.3 70 17.1
With reference to Table No. 18 it should be noted first
that it includes records from the use of a good many dif-
ferent materials and with the poundage rate running from
5 to 20 pounds per acre. Therefore many of the treatments
studied would not be considered as satisfactory for general
field use. However the peak of mortality would not be
affected greatly thereby, although the total mortality re-
sulting from the treatment might vary greatly.
The distribution of the figures shows the percentage
of mortality occurring with each of the five usual sizes or
stages occurring in the larval period and the last two
columns show the total number of larvae found in each
examination and the average percentage of all sizes of
larvae found dead. The most significant figure with each





ing the average percentage of larvae dead with all of the
treatments examined for each day after the dust was ap-
plied. These results may be shown more clearly by bring-
ing together simply the mortality percentage figures found
as a result of all examinations made with each stage and
for each day after the dust was applied.
TABLE No. 19. COMPARISON OF AVERAGE MORTALITY PERCENTAGES
FOR EACH LARVAL STAGE AND FOR EACH DAY AFTER DUSTING,
























1 1 18 0. 10. 11.5 10.2
2 2 11.5 0. 47.6 40. 11.1 10. 21.2
3 4 15 68. 58. 32.1 14.5 14.5 31.4
4 10 15 72.1 45.7 41.4 18.5 7.2 30.6
5 8 16 82.7 62. 52.2 31.9 10.2 41.4
6 8 16.5 80.8 69.2 44.4 29. 20.5 43.7
7 1 15 100. 33.3 35.7 21. 20. 31.4
8 4 14.75 88.5 58.3 50. 36.3 22.7 44.2
9 2 14.5 70.5 42.8 12.7 16.1 10.3 21.9
S
1 20 0. 33.3 50. 4.3 3.3 10.5
2 20 65.3 83.3 48.3 34. 29.2 40.5
16 1 18 33.3 0. 11.1 21. 4.3 17.1
It is quite evident from the table preceding that the
peak of mortality may be found from the fifth to the eighth
days after a dust is applied. The total mortality occurring
is strongly influenced by the amount Of dust applied. • For
example, in the examinations made on the fourth day the
average mortality from applications of from 5 to 11 pounds
of dust per acre (an average of 9 pounds) gave an average
mortality of 25.15%. On the same day, with applications
of from 15 to 20 pounds (average 19 pounds) gave a total
average mortality of 43.7% among all stages of larvae.
The figures for the sixth day examinations are really
most representative as they include five tests made with
our "standard dust" and also three tests of commercial
materials without the addition to lime. With our "standard
dust" applications and a poundage ranging from 10 to 20
pounds per acre, the five tests examined on the sixth day
43
showed a mortality of 53.1% of larvae of all sizes. An
average of the three dusts (all "standard") examined on
the tenth and eleventh days showed a mortality of 28.4%.
Relationship of Poundage to Maximum Mortality
Among Larvae
In the following study of the data secured from nineteen
applications which include quite a variety of dusts, we have
arranged the data in the order of poundage applied to see
particularly whether there is a distinct difference in results
from applications made at the rate of less than 15 pounds
per acre as compared with those ranging from 15 to 20
pounds per acre. See Table No. 20.
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18 5 2 Sugar Station... Jungmann's "Extra Light" 47 5 9.6
23 5 4 Milly Pltn. _ J. "Ex. Lt." and 10% H. L. 17 9 34.6
20 10 3 Sugar Station- Jungmann's "Extra Light" 70 34 32.7
27 10 5 Crescent Pltn. J. "Ex. Lt.' and 10% Flour 11 4 26.
21 11 3 Myrtle Grove.. Jungmann's "Extra Light" 101 27 21.
24 11 5 Milly Pita J. "Ex. Lt." and 10% H. L. 9 18 66.7
22 11 9 Village Pltn...... Jungmann's "Extra Light" 177 39 18.
40 12 8 Milly Pltn Virginia -Carolina 24 15 38.4
Totals 9.4 4.9 456 151 24.9
39 15 5 Milly Pltn. frrasselli's 24 38 61.2
25 15 6 Milly Pltn J. "Ex. Lt.' and 10% H. L. 25 21 45.6
38 15 8 Milly Pltn Bartlett's 23 47 67.1
19 18 3 Sugar Station Jungmann's "Extra Light" 46 40 46.5
28 18 5 Crescent Pltn. J. "Ex. Lt.' ' and 10% Flour 25 23 47.7
34 20 6 Hunters Lodge J. "Ex. Lt.' and 10% H. L. 48 28 36.8
26 20 6 Milly Pltn. T. "Ex. Lt.' and 10% H. L. 11 44 80.
37 20 8 Milly Pltn. Jungmann's "Light" 24 14 36.8
42 20 10 *Village Pltn. J. "Ex. Lt.' and 10% H. L. 128 15 10.5
35 20 11 Enterprise J. "Ex. Lt.' and 10% H. L. 84 51 37.7
Plantation ....







*The mortality shown in this test is so low as to lead to the suspicion that the sample
taken was not representative.
In comparing the two sections of Table No. 20 it ap-
pears that in the second section with nearly double the
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amount of dust applied per acre, and with 2.3 days longer
average interval before the examinations were made, there
was an increase of 17.7% in the average total mortality
found.
This increase in mortality from higher rates of applica-
tion would appear to justify the expense for making the
heavier application. In Tables No. 18 and No. 19 it was
shown that the peak of mortality is reached in examina-
tions made from the fifth to the eighth days after the dust
is applied. If we compare only the examinations made
within these limits, it appears that with the lighter applica-
tions at an average of 11 pounds per acre, and examina-
tions made on the sixth day, there was an average of 43.7%
mortality. With the heavier applications there was an
average of 17.6 pounds applied on the seven tests recorded
and examinations made in 6.3 days show an average of
slightly .over 53% mortality.
A close study of all the records presented in Tables No.
18 to No. 20 inclusive leads us to the conviction that appli-
cations of from 15 to 20 pounds of sodium silicofluoride
per acre are advisable. The heavier dosage gives a higher
percentage of kill among all sizes of larvae and also appears
to maintain a fair rate of killing for a longer period than
do applications of less than 15 pounds per acre. The cost
for application is increased but slightly on account of the
heavier application while the cost for materials is directly
proportional to the poundage used.
Final Records for Season Based Upon
Percentage of Joints Bored
The ultimate effect of any insecticidal treatment for the
control of cane borer cannot be determined until the end
of the season arrives. Then when borer multiplication has
practically ceased and the final fall generation has had
time to bore into the stalks where they will normally pass
the winter, and the cane is ready for the mill, it is possible
to make a final record upon borer infestation which is very
definite. In these examinations the tops are discarded
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entirely and the attention is given to that portion of the
stalk which would normally go to the mill or be used in
planting.
We believe that the most definite and reliable basis for
records on borer infestation at the end of the season con-
sists in an actual count of the number of joints in each
cane examined and a record also of the number showing
borer burrows. If a joint shows several burrows, it is
counted only as an infested joint and if a joint shows no
external sign of borer attack it is counted as uninfested.
From cutting open and examining thoroughly many thous-
ands of stalks of cane we know that it often happens that
young borers have made their initial burrow into a joint
at a recent date and yet have done very little damage
thereto. On the other hand, some of the larger larvae
particularly may burrow through the node and thus cause
damage to two joints although only one burrow is apparent
on the exterior. These two considerations offset each other
fairly closely and thereby serve to increase in considerable
measure the accuracy of the indications as to borer damage
in cane as shown by a record of the percentage of joints
showing borer burrows.
In addition to the preceding record, a careful count
has been kept of the number and size of the borer stages
taken in cutting up thousands of stalks. As the number
of stages found is usually less than the number of stalks
examined, it has seemed best to express the "borer popula-
tion" in terms of the number of stages found per 100 stalks
examined.
In order to determine reliably the effect of the single
dust application given on the major part of the nearly 1300
acres treated in the fall of 1926, with all kinds of dusts
tested, and with varying poundage, etc., it was necessary
to study likewise for the percentage of joint infestation
and for borer population, a good many representative lots
of undusted cane which might fairly be considered as a
check on the experiment. In the dusting work a deliberate
attempt had been made to dust the heaviest borer infested
areas. Infestation records had been made in a very large
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number of areas before the dusting was begun and served-
as a guide in locating these areas of heaviest infestation.
It is impossible to include in this publication the vast mass
of records accumulated on the subject of borer infestation.
It may be sufficient to state here that the check areas ex-
amined in connection with our dusting work were selected
with exceptional care to insure their being comparable in
all respects with the dusted areas of cane. Particular care
was taken to insure uniformity as to variety, date of plant-
ing, stand, cultural conditions, growth and exposure to
borer infestation, etc.
The final records were made from November 18 to
December 11, 1926. This was from six to eight weeks after
the dust was applied. During this interval the fourth
generation borers had become mature and those that
escaped destruction by the dusting had laid their eggs for
the fifth generation. The work of this generation was
very evident in the tops of the cane. The infestation was
then much heavier than it had been before during the sea-
son, and most of these larvae had reached third stage at
least and burrowed into the stalk so that their entrance
holes could be counted in addition to all of those which had
been accumlating from the attack of the preceding four
generations throughout the season.
Our special acknowledgments are due to Messrs. A.
Wilbert's Sons & Company for their generous permission
to remove for these examinations the large amount of cane
required. This cane had to be hauled to Baton Rouge where
it could be examined carefully by our group of student Field
Assistants who could work only during the afternoons that
they could spare from their University duties.
A brief summary statement of the most important
records from this extensive work is presented in Table No.
21. These records are grouped according to the variety of
cane.
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TABLE No. 21. FINAL RESULTS FROM ONE AIRPLANE APPLICATION OF
SODIUM SILICOFLUORIDE, BATON ROUGE AND PLAQUEMINE, LA.,
















































































A study of the records in Table No. 21 shows that there
is a very convincing "consistency" in the figures with all
varieties of cane examined. In every case where any large
number of stalks was examined, there was a decided reduc-
tion in the dusted areas in the number of borer stages per
100 canes, in the percentage of canes showing one or more
borer burrows and particularly also in the percentage of
joints which had been bored.
Naturally the larger the number of observations the
more reliable will be the conclusions drawn therefrom. The
examination of the 1166 stalks of undusted cane should
certainly be sufficient basis for securing a very reliable
average figure for borer population and infestation per-
centages. The inclusion of four different varieties in both
the undusted check and the dusted cane examinations de-
creases further the likelihood of any important factor of
error being included on account of varying degrees of borer
attack in different varieties. Furthermore the examina-
tion of canes includes both dusted and undusted canes taken
from each of the seven plantations on which treatments
48
were applied. The figures show clearly the control effect
on the borer resulting from a single application of poison.
In the large majority of cases this treatment consisted of
but one type of dust, (Jungmann's "Extra Light" Levosol)
used either alone or with 10% of hydrated lime added.
The applications were all made by one plane and pilot
supplied by the Huff Daland Dusters, Inc. During the
dusting period there was a fairly normal range of climatic
conditions with rain on four days and with a total rainfall
of more than 3 inches during the period when dust was
being applied.
It would seem therefore that the degree of control effect
on the borer shown in Table No. 21 is an unusually reliable
indication of what may be expected in future work with
the same materials and method of application. The exami-
nation of 2258 dusted canes showed that there was no
significant or appreciable decrease in growth on account of
the dusting. The borer population per 100 canes six weeks
after the dusting was but 56% of that in the undusted
check area. Only 74% of the percentage of canes bored
in the undusted areas showed burrows where dust had
been applied. Finally, the most significant and dependable
figure of all is shown in the comparison of the percentages
of joints bored in the undusted and dusted cane. This
shows that the percentage of bored joints (12.1%) in the
dusted areas was less than half that occurring (26.2%)
in the undusted check cane. We believe that the actual
benefit from insecticidal applications, or from any other
type of borer control work, is shown most clearly and re-
liably through the percentage of infested joints occurring
at the end of the season.
Summary of Airplane Dusting Operations, 1926
There are many important points to be considered in
the actual flying operations, and which are entirely un-
related to insecticidal effects, in determining the practica-
bility of the use of airplanes in sugarcane borer control.
Only some of the most important points may be mentioned
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here in order that they made receive due consideration in
the future development of commercial airplane dusting for
borer control.
The matter of suitable and convenient landing fields
for the planes is very important. This provides safety for
the pilot and his machine and the distance from the field to
the point of application of the poison has very much to do
with the proportion of time that is necessarily wasted in
travel for reloading. The carrying capacity of the plane
depends very largely upon the power of its engine, the size
and construction of the wings and of the dust hopper. The
larger the dust-carrying capacity the more acres can be
treated at a fight without reloading and the smaller the
proportional time wasted in the operation of reloading. The
power of the motor and the speed of the plane during dust
distribution has much to do also with the fineness of separa-
tion of the dust particles, the evenness of the dust cloud
and the uniformity of "effective coverage" through the dust
swath. This also affects materially the proportion of the
dust material that is practically wasted, or which may
contribute to burning effects, through being thrown out
in the form of small pellets or lumps instead of being
broken up and distributed evenly in the dust cloud. It is
also true that the method of agitation of the dust in the
hopper must be such as to insure its being proportional
to the speed at which the plane is flying if uniformity in
the rate of dust distribution is to be maintained at all speeds
of the plane. The method of control over the discharge
of dust should be so quick and positive in its operation that
the dust cloud may be placed very accurately where it is
needed, with practically no wastage of poison and with no
"dumping" of materials in excessive amount at any point.
It is important also that the planes be of such construction
that they are extremely sensitive and "maneuverable" so
that they may be able to treat small areas, difficult places
and to avoid obstructions quickly, and to make quick turns
at the ends of swaths. The type of landing gear is also
important as it may have much to do with the possibility
of using many landing fields and particularly in increasing
t
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the safety to the pilot and machine in case forced landings
under difficult conditions become necessary.
Most of the foregoing points have been thoroughly
studied by Mr. B. R. Coad and his assistants at the U. S.
Bureau of Entomology, Delta Boll Weevil Laboratory at
Tallulah, Louisiana. The Huff-Daland Company attempted
to incorporate all of the then known desirable features into
the planes which they built especially for insecticidal work
and one of these machines was used in the work referred to
in this Bulletin. Our observations therefore apply only
to this particular type of plane and might not apply to
many others which are commercial Or army types of planes
which have been adapted as best they could be for the pur-
pose of distributing insecticidal dusts.
The Huff Daland dusting plane used in our work had a
wing spread of about 33 feet. The engine was of the
Wright Whirlwind Type with 220 H. P. The lifting ca-
pacity of the plane was sufficient to take off easily from
average landing fields with a gasoline supply sufficient for
about four hours of flying and with a dust load capacity of
from 600 to 700 pounds with the sodium silicofluoride dust
used. In actual practice it was found convenient to use
loads of 600 pounds as this represented the contents of 2
barrels of the dust as it was shipped by the manufacturer.
This dust load was sufficient to treat from 30 to 40 acres of
cane depending upon the actual rate of distribution rang-
ing between 20 to 15 pounds per acre which was considered
as being the allowable range in poundage.
Swath Width
This is an exceedingly important point in insecticidal
dust applications by any type of machine. It becomes
necessary to study it more carefully as the capacity of the
machine increases so that it may cover a good many rows
with each swath. In field operation the pilot usually lays
down a short test swath to learn from it the direction of
the air drift and the width of spread of the dust cloud.
He then starts dusting across the line of this air drift and
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on the edge of the field away from it so that in laying down
succeeding swaths he does not have to fly back and forth
through the dust. The actual width of the dust swath used
must depend upon a number of variable factors. The ob-
jective is to cover the cane as uniformly as possible with the
dust at a poundage rate which has been determined by
previous careful investigation as being "effective" for the
control of the borers and "safe" for the cane.
In our 1926 work it was clearly apparent that the effec-
tive dust swath varied largely with the physical properties
of the different dusts, with the rate of air movement across
the dust swath, and with the height at which the plane
flew above the cane. Some types of materials would not
give an effective swath width of more than 50 feet under
the same air conditions with which other dust materials
would cover 100 feet. The most desirable height for flight
with the machine and dust used appeared to be between 15
and 20 feet above the ground, or between 5 and 10 feet
above the tops of the cane leaves. The dust swaths should
be spaced at such distance apart that the thin edge of one
will overlap the thick edge of the preceding swath. Care
must be taken to see that the physical, dusting properties
of the different ingredients in the dust used are not so
widely different that the effective insecticidal particles set-
tle quickly in the first part of the swath while the inert and
ineffective dust "filler" or "carrier," or "neutralizer" (such
as hydrated lime) which is much lighter in density than
the sodium silicofluoride, give the appearance of covering
a much wider area than is actually covered "effectively"
for borer control.
With Jungmann's "Extra Light" Levosol the dusting
properties were fairly good and the width of "effective dust
swath" ranged from about 75 to 120 feet. Under fairly
favorable atmospheric conditions, a swath width of 100
feet is possible. This will cover about 17 rows of cane
planted at average distance apart. At this width the plane
had to fly about 2*4 miles while discharging dust to cover
30 acres of cane with an application at the rate of 20 pounds
of dust per acre. If the dusting rate is reduced to 15 pounds
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per acre, the plane Would cover 40 acres while discharging
dust through a distance of S.3 miles.
*• Time Required to Discharge a Load of Dust
With a dust load of 600 pounds the speed of the plane
across the field was approximately 1% miles per minute. It
required, therefore, less than 2 minutes of actual dusting
time to discharge the load at the rate of 20 pounds per
acre and treat 30 acres of cane. At the rate of 15. pounds
per acre it would require somewhat more than 2 minutes
of flying time to discharge the load if the work could be
continuous. This means an actual time requirement of
102 seconds to treat 30 acres at 20 pounds per acre and 132
seconds to treat 40 acres at 15 pounds per acre.
It is quite apparent, therefore, that the principal factor
of cost in applying this dust is in the proportion of time
required in turns between swaths and in returning to the
landing field to reload poison. As an average estimate, we
believe that less than one-sixth of the time required in dis-
charging a load of dust is actually spent in the dusting
operation. If this be approximately true, then the load
capacity of the plane becomes an exceedingly important
factor in economical work. The smaller the machine the
more frequently it must reload and five-sixths, or more of
its time, is spent in that operation. This is an important
consideration in determining the relative economy of bids
for commercial dusting work whether they are made on
the basis (1) of acres dusted at a specified rate, or (2)
of
time consumed in actual fight or (3) of pounds of poison
distributed at a specified rate per acre-application. There-
fore the capacity of the plane, the rate of application
per
acre, the size of fields to be dusted, the concentration of
acreage in large continuous areas and the convenient loca-
tion of landing fields are all very important factors in
determining what is a fair cost for the application of dust
to sugarcane or other crops.
In our field operations in 1926 five loads of dust were
put out in an hour repeatedly. This meant the application
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of 3,000 pounds of poison and the treatment of about 175
acres of cane on the average for one hour's work, with a
landing field located between 4 and 5 miles distant. Of
course this rate of treatment could not apply to our entire
work. However the average flying time per load in our
entire work was approximately 9 minutes. This did not
include the time required in filling the hopper with poison.
General Summary of Airplane Dusting Operations
Louisiana Experiment Station—1926
Airplane used, Huff Daland Dusters, Inc., Monroe,
Louisiana. Airplane Horse Power 220 ; Dust-hopper capac-
ity 600 to 700 pounds, Pilot M. L. Alexander.
Location. Louisiana Sugar Experiment Station, Baton
Rouge (indicated by B. R.)
A. Wilbert's Sons & Company, Plaquemine (indicated
by PL)
Cross Country Flights between locations (indicated by
X-C).
Time of Day for Applications was principally during
the late afternoon or in the morning after the dew had
dried off. Only one application was made in the early
morning while the plants were soaking wet and the max-
imum burning effect was noticed with this particular ap-
plication.
With these brief explanations the balance of the data
can be included in Table No. 22.
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TABLE No. 22. SUMMARY OF AIRPLANE DUSTING OPERATIONS.
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This extensive work proves conclusively that the air-
plane is well adapted to use in dusting. The planes which
are built especially for insecticidal work can certainly be
depended upon to discharge the dust at any desired rate
up to at least 20 pounds per acre. A plane having the
capacity of that used in our work can treat at least 200
acres per hour, at the rate of 20 pounds per acre, when
the acreage is concentrated and with the possibility of dust
swaths about one-half mile long, if the landing field is lo-
cated within 4 or 5 miles of the area to be dusted.
Conclusions
1. Efforts to control the sugarcane borer by dusting
with arsenate of lead or with calcium arsenate have failed.
2. The first known successful control of cane borers
by an insecticide application was accomplished at the Lou-
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isiana Experiment Station in September, 1925, through an
application of sodium silicofluoride, distributed by an air-
plane.
3. Further hand gun dusting tests in October, 1925,
indicated the possibility of destroying more than two-
thirds of the borers in dusted cane and that the poison
continued to kill borers for two weeks or more after its
application.
4. Corn makes a more favorable test plant for silico-
fluoride dusting than does cane because of its more tender
foliage and also its heavier infestation with borers.
5. Many tests have shown the possibility of destroying
two-thirds or more o^ the borer larvae in corn or in cane.
6. Many tests have shown that the addition of 10%
by weight of hydrated lime to sodium silicofluoride dusts
decreases the tendency to burn the foliage of both corn
and cane.
7. The addition of larger proportions of hydrated
lime does not entirely remove the possibility of burning
but does decrease materially the control of borers.
8. Sodium silicofluoride has been the most promising
dust for extensive use thus far but the silicofluorides of
aluminum, barium and magensium deserve further study.
9. The effectiveness of silicofluoride dusts appears
to depend upon their water soluble elements principally.
.10. The silicofluorides act both as a stomach and also
as a contact poison to borers. Larvae may die within an
hour from contact with the dust or from being wet in its
solution.
11. Silicofluoride dusting does not appear to destroy
the Trichogramma egg parasites either within the borer
eggs before they emerge or in their attack on freshly laid
borer eggs in dusted fields.
12. Extensive airplane dusting tests conducted in 1926
indicated that an application of from 15 to preferably about
20 pounds of silicofluoride dust per acre is advisable to
secure satisfactory control results.
13. This dusting, with the best materials found in the
Louisiana Station work for 1926, and at a rate of not more
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than 20 pounds per acre on dry cane, may be considered
absolutely safe so far as any danger of burning the eyes
is concerned in even the most tender varieties of cane.
14. The percentage of larvae destroyed in the tops of
cane may be expected to be considerably higher than the
percentage in their burrows in the butts of cane.
15. The highest percentages of mortality among larvae
of all sizes may be found in examinations made from 5 to 8
days after the dust is applied. There is considerable mor-
tality continuing to or beyond the 16th day.
16. The ultimate effect of control measures for the
borer may be seen only at the end of the season through
an actual determination of the percentage of joints showing
borer burrows in dusted areas as compared with similar
examinations in comparable cane which has not been dusted
or otherwise treated.
17. Through an examination of 1166 stalks of undusted
cane of four native varieties, it was found that 26.2% of
the joints showed borer burrows in the late fall of 1926 and
in comparison with this where one dust had been applied
from six to eight weeks previously, there was found but
12.1% of joints bored.
18. In the dusted cane only about one-half as many
living borer stages occurred as were found in the undusted
cane.
19. It has been proven conclusively that properly con-
structed airplanes are capable of applying any good dust
material to cane in a thorough manner.
20. With the best dust materials used in 1926, and
under favorable atmospheric conditions, a dust swath width
of approximately 100 feet could be covered with an effec-
tive cloud of dust.
21. With a dust rate of 20 pounds per acre, and on
concentrated acreage, at a distance of less than 5 miles
from landing field, at least 200 acres per hour may be
treated.
